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I. BACKGROUND
This paper develops a theoretical model of the trade balance and uses it as the basis for estimating a quarterly regression model of Bosnia and Herzegovina's trade balance. The estimated model is then used to shed light on the policy trade-offs between fiscal and credit policy in seeking to target a given reduction in the external deficit.
Bosnia and Herzegovina has a large trade deficit-50 percent of GDP in 2005-which has been deteriorating in recent years (Table 1 ). The size of the external imbalance largely reflects negative domestic saving due to widespread corporate lossmaking, but the recent adverse trends appear to be caused by a strong and persistent credit boom since 2002.
Booming credit has resulted from the entry of new foreign-owned banks as well as a surge in bank deposits following the introduction of euro notes and coin at the end of 2001. Several subsidiaries of large European banks have entered the Bosnian banking system, fostering keen competition for market share. Moreover, when the old euro area currencies were phased out, Bosnians exchanged a substantial portion of their holdings of these currencies into deposits with the banking system, in addition to KM currency holdings. The bulk of credit flows have gone to households rather than the corporate sector. With much of the corporate sector in bad shape as a result of soft budget constraints, labor market rigidities, and damage from the war, banks have shied away from corporate lending until recently. Thus, export potential has remained limited-exports were only one-third of imports in 2005. On the other hand, imports have grown strongly in most years, as booming credit has increased demand pressures.
The deterioration in the external deficit has occurred despite significant fiscal consolidation. Between 2001 and 2005 the overall fiscal balance strengthened by 5½ percentage points of GDP. However, in this same period, credit to the private sector rose by 25¾ percentage points of GDP, and evidently overwhelmed any negative impact the fiscal consolidation may have had on the external deficit.
And despite booming credit and strong demand pressures, self-sustained economic growth has yet to take root because of the poor state of the corporate sector. Although GDP in 2005 was still substantially below pre-war levels, GDP growth rates have fallen from an average 22¾ percent during 1996-2000 to an average of only 4¾ percent during 2001-05. 1 High growth rates in the immediate aftermath of the civil conflict have given way to growth rates that are insufficient to generate the increases in living standards that Bosnians generally desire. As a result, the unemployment rate is estimated to be over 20 percent, and poverty rates are high.
At an estimated 21 percent of GDP in 2005, the current account deficit is well above levels generally associated with sustainability. Thus, bringing it down to a sustainable level while at the same time increasing economic growth and employment represents the key economic challenge facing Bosnia and Herzegovina. Achieving this goal will require deep restructuring of the corporate sector over the medium term to entrench profit-seeking behavior and thus increase domestic savings and exports. However, this will need to be supported by demand restraint, particularly in the short run, to ensure that the current account deficit does not widen further before the corporate reforms take hold.
Demand restraint will have to come from further fiscal tightening, credit restraint, or a combination of the two. This raises the question of just how to calibrate policy. How tight should the fiscal stance be? How much credit growth is too much? What is the trade-off between the fiscal stance and credit growth?
The estimated model indicates that credit to households has a strongly negative impact on the trade balance, well above the impact of credit to enterprises. Fiscal revenue and expenditure both have strong effects on the trade balance as well. And a contraction of 1 percent of GDP in fiscal expenditure has a similar impact on the trade balance as a reduction of 1 percent of GDP in overall credit to the private sector.
However, the currency board arrangement and open capital account imply that most traditional monetary policy instruments are unavailable or ineffective in restraining credit. With an open capital account and a banking system dominated by foreign-owned banks with ample liquidity from their parents, the effectiveness of the rate of required reserves-the only monetary policy instrument available under the currency board-in restraining credit is very limited. Thus, given the substantial difficulties associated with targeting credit growth, the burden of generating demand restraint would have to fall more heavily on fiscal policywhich can be more precisely targeted.
II. A THEORETICAL MODEL OF THE TRADE BALANCE
Since the aim is to estimate a (reduced form) empirical model of the trade balance, I will not specify a dynamic mathematical model with explicit functional forms, but rather use a static general equilibrium approach and general functional forms to identify the key explanatory variables of interest and shed light on how they affect the trade balance. Dynamics in the data would then be captured by the inclusion of appropriate lags of the explanatory variables in the regression equation.
The approach used here is an adaptation of the liquidity effects model of Lucas (1990) , Fuerst (1992) , and Christiano and Eichenbaum (1995) , where the representative household separates into different agents during each period but reintegrates at the end of the period. In those articles, this feature eliminates the need to track wealth effects for the different agents and allows the development of a tractable dynamic model incorporating a liquidity effect. In the static setting in this paper, it also provides a simple framework which allows for the introduction of a government agent and a reasonably complete description of the key interactions determining the trade balance. For simplicity I abstract from labor market considerations.
Assume that the Bosnian economy can be represented by a small open economy, with a single representative household which contains four agents-the consumer, the firm, the bank, and government. The household is endowed with fixed amounts of capital ( K ) and loanable funds ( L ). In addition, it receives a grant of foreign aid ( A ). There are two composite tradable commodities which are imperfect substitutes; an exportable good represented by ( E ), and an importable good represented by ( M ). The importable good is produced abroad, while the exportable good is produced domestically. Assume all markets are competitive, and that the Bosnian economy is so small relative to the international economy that Bosnian agents take the foreign currency prices of both exportables and importables as given.
This theoretical economy is assumed to exist for only one period. At the beginning of the period, the household splits into the four agents. The loanable funds and foreign aid are placed in the bank to finance its lending activities, while the capital stock is given to the consumer. The firm rents capital from the consumer, and also purchases the importable commodity for use as an input in the production of the exportable commodity. The consumer goes to the market place to purchase both types of commodities for utility-yielding consumption. The government receives tax revenue from the consumer and also makes transfers to the consumer. Then at the end of the period, all the agents come back to form a single household, pool all resources together and pay all outstanding debts.
A. The Consumer's Problem
The consumer derives utility from the consumption of both types of commodities, and has a utility function given by ) , (
, where M C and E C denote the consumption of the importable commodity and the exportable commodity, respectively. In order to purchase these commodities the consumer needs resources, obtained by borrowing from the bank, by receiving a transfer from the government, or from after-tax income from renting the capital stock to the firm. Thus, the consumer faces the following budget constraint:
Where M P and E P represent the prices of the importable commodity and the exportable commodity, respectively, in domestic currency, which the consumer takes as given.
Ψ represents the consumer's disposable income, and is given by
where T r, and Γ represent the rental rate on capital, the tax rate on income received from renting capital, and transfers from the government, respectively.
Finally,

C
Φ represents bank credit to the consumer. Bank credit is assumed to be entirely at the discretion of the bank, and so is exogenous to the consumer. We assume that the consumer's desired consumption level is significantly higher than his disposable incomewhich appears to be the case in Bosnia and Herzegovina-such that any amount of credit the bank approves will be used for consumption.
The consumer's problem is to maximize utility, subject to the budget constraint (1). The solution to this problem yields the consumer's demand functions for the two commodities as follows:
Under standard assumptions regarding the utility function, and given that there are only two commodities, the consumer's demand for each commodity will be decreasing in own-price, and increasing in the price of the other commodity, disposable income, and bank credit.
B. The Firm's Problem
The firm produces the exportable commodity using capital and the importable commodity according to the production function ) , (
, where K f and M f represent the quantity of inputs of capital and the importable commodity used in the production process, respectively. The firm is also assumed to be credit constrained, in that it has no liquid assets. Thus, in order to produce it must first borrow from the bank, and then use the borrowed funds to purchase the importable inputs and rent capital. Here also, the bank decides how much to lend to the firm, based on its assessment of the firm's creditworthiness and profitability, and therefore the amount of credit received is exogenous to the firm. Thus, the firm's problem is to choose K f and M f to maximize its profits, given by
Subject to the constraint
Where F Φ represents the bank credit to the firm. Solving this problem yields input demand functions given by:
Under standard assumptions regarding the production function, and with only two inputs, the firm's input demands are increasing in E P , decreasing in own-price, increasing in the price of the other input, and increasing in credit to the firm.
Market clearing in the market for capital requires that the firm's demand for capital should equal the available capital stock. Therefore we have the condition:
Given the capital stock, prices, and credit, the rental rate for capital must adjust to ensure market clearing. Solving for this equilibrium level of r from equation (9) then yields:
Substituting (7), (8) and (10) into the production function gives us the maximum value function
which gives the total output of the exportable commodity, given prices, capital stock, and bank credit to the firm.
max F is increasing in , , F E P Φ and K , and decreasing in M P . Since exportables not consumed domestically are exported, the export supply function is given by: 
C. The Government's Problem
A very simple structure is assumed, where the government obtains funds by taxing the consumer and borrowing from the bank and then spends these funds as a transfer to the consumer. Issues related to the government's objectives are not considered, for simplicity. Thus we have
where G Φ represents bank credit to government, and is also the fiscal balance.
D. The Bank's Problem
The bank receives loanable funds and the foreign aid grant from the household, which it lends to the other agents following an exogenous credit assessment process. The bank cannot lend more than the available loanable funds, and any leftover funds following its credit operations are kept as a reserve ( R ). I abstract from the determination of interest rates charged on bank credit. Thus we have
E. Import and Export Market Clearing
Assume that Bosnia and Herzegovina is sufficiently small relative to international markets, and that there are sufficiently close substitutes for its exports, such that it is a price taker in both exportables and importables markets. Thus, given these exogenous prices the quantities of exports and imports are then determined by the optimizing decisions of the consumer and firm with regard to consumer and input demands and exportables output.
F. The Trade Balance
Now combining equations (2) and (13) yields:
Substituting equations (10) and (15) into equations (3) and (12), substituting equation (10) into equation (7), and noting that total demand for imports (represented by M Π ) is given by the sum of consumer and firm demand for the importable commodity, we obtain:
And the trade balance ( B ), denominated in foreign currency, is given by
Here * E P and * M P represent the prices in foreign currency of the exportable and importable commodities, which are related to the respective domestic currency prices as follows:
where e represents the domestic currency price of a unit of foreign currency. Substituting equations (18) and (19) into (17) then yields the trade balance function
Considering equations (17) and (20), note that with the exception of credit to households and credit to government-which unambiguously have an inverse relation with the trade balance-all other explanatory variables have an ambiguous impact on the trade balance. For example, an increase in the price of exportables increases export supply, but also increases import demand; an increase in the price of importables reduces export supply but has an ambiguous effect on the overall value of imports (last expression in equation (17)); a change in the exchange rate changes the domestic currency prices of exportables and importables, which then has ambiguous effects on the trade balance; credit to firms increases the supply of exportables but also increases the demand for imported inputs; and an increase in the capital stock increases both export supply and import demand. Thus, the net impact of changes in the explanatory variables on the trade balance will differ across countries, and will depend on the relative sizes of the various components of the trade balance and the responsiveness of each component to changes in the explanatory variables.
G. The Exchange Rate
The demand for foreign currency in the model is driven completely by imports, while the supply of foreign currency is driven by exports and foreign aid. Equilibrium in the foreign exchange market then requires the equalization of demand and supply of foreign exchange, given by:
Solving equation (21) then yields the equilibrium exchange rate as a function of foreign aid, credit flows, capital stock, and export and import prices. In principle, we could substitute for the exchange rate in equation (19 ) to yield a trade balance function in which the exchange rate is no longer an explanatory variable, but where foreign aid inflows are. However, since data on the exchange rates are generally much more accurate than those on aid inflows I stick with equation (19) as the model of the trade balance to be estimated.
III. THE ESTIMATED MODEL
Assume that equation (20) is well approximated by a linear function. On this basis a linear regression model was specified. Initially, many lags of the explanatory variables were included to capture any dynamics in the data. A general-to-specific approach was then employed, where lags found to be not statistically significant were eliminated. The exchange rate variable (which was taken to be the nominal effective exchange rate) was also dropped from the model because it was not significant, and its deletion did not adversely affect the forecasting ability of the model. However, the ratio of export to import prices (proxied as described below) was found to be significant, with a stable coefficient, and this is therefore how the price variables are introduced into the regression. Finally, seasonal dummies were also included. This approach yielded the following regression model: s are seasonal dummies for the first three quarters, and , FR FE , ε , , PEM and TR represent fiscal revenue, fiscal expenditure, the error term, the ratio of export prices to import prices, and trend real GDP (see below), respectively. Interestingly, note that the policy variables-fiscal expenditure, credit flows, and fiscal revenue affect the trade balance with different lags.
A. Data Considerations
Unfortunately, the lack of data implied need for some improvisations in order to generate the required quarterly data. Proxy variables and interpolated data were used in several cases as a result, as described below. This therefore is a potential source of bias that must be borne in mind when interpreting the results. The Appendix presents the data used in the estimation.
• There are no data on the capital stock. Moreover, the expenditure breakdown of GDP is also unavailable, so it is not possible to calculate a proxy for the capital stock using data on investment expenditure. Thus, trend real GDP is taken to be the proxy variable, based on the assumption that trend GDP is correlated with the productive capacity of the economy, and therefore with capital. Moreover, as the statistical authorities do not publish estimates of real GDP, IMF staff estimates of annual real GDP, were interpolated using the industrial production index to arrive at estimates of quarterly real GDP. The trend was then extracted using the HP filter.
• There are also no price indices available for Bosnia's exports or imports. Thus, the export price index for Europe is taken as a proxy for the Bosnian import price index, and the import price index for Europe as a proxy for the Bosnian export price index.
• However, good quality data on bank credit to households and enterprises are readily available from the monetary survey, and credit flows are calculated as the change in end-period stocks. To calculate credit flow to enterprises this paper adds data from the Bank for International Settlements (BIS) on credit by international banks to the Bosnian non-bank private sector to the monetary survey data on domestic bank credit to enterprises.
• From equation (13), credit to government is equivalent to the fiscal deficit, and so this paper focuses on obtaining estimates of the general government revenue and expenditure. Data on general government are only available annually, but monthly fiscal data (which exclude external grants and expenditure on foreign financed projects) are available for the Entity central governments. Thus, to construct estimates of quarterly general government revenue and expenditure this paper interpolated the annual revenue (excluding grants) and expenditure (excluding foreign financed projects) data for the general government using the Entity-level data. In addition, given that off-budget expenditure on foreign-financed projects has been substantial, estimates of quarterly expenditure on foreign-financed projects are then added to those obtained for on-budget expenditure. The quarterly estimates for foreign financed projects were interpolated from annual data, assuming that spending on these projects was evenly distributed throughout the year.
B. Stationarity
Many empirical studies have found that key macroeconomic variables such as GDP, exchange rates, and interest rates are often non stationary. As is well known, in such cases the estimation techniques and interpretation of results change markedly. Thus we first need to determine the stationarity of the variables in our model. This is done using unit root tests developed by Ng and Perron (2001) , which have much improved size and power properties compared to earlier tests such as the Augmented Dickey Fuller and Phillips-Perron tests. Ng and Perron develop four test statistics, all with the same limiting distribution, and Table 2 presents results for all the four tests for unit roots, generated using Eviews software.
The unit root tests reject non-stationarity in all cases (Table 2) . Thus, in the estimation levels for the variables are used. Source: Author's calculations. 1/ ***, **, and * represent rejection of the unit root hypothesis at the 1 percent, 5 percent, and 10 percent levels, respectively. Table 3 presents the results from the estimation of equation (22) TR and the constant term, where OP is an oil price index. This allows for possible endogeneity in fiscal expenditure, which enters the regression equation concurrently with the trade balance. The weighting matrix was set in Eviews to ensure that the estimates are robust to heteroskedasticity and serial correlation of unknown form. The model appears to provide a good fit to the data. The test of overidentifying restrictions does not find any evidence of misspecification, with a p-value of 0.79. R-squared is quite high at 0.86, and most coefficients are estimated with good precision with the exception of trend GDP and some of the seasonal dummies. The coefficients for the explanatory variables all have the expected signs.
C. Estimation Results
D. Forecast Evaluation
Forecast performance also appears to be good. To investigate this, the model was used to generate forecasts of the trade balance for the period Q3 2004 to Q3 2005. 3 The Theil inequality coefficient (which ranges between 0 and 1, with 0 being a perfect forecast) is only 0.03, indicating strong forecasting ability, and the root mean squared error of the forecast is about Euro 55 million. The absolute forecast error is on average about 5 percent of the trade balance. This impression of strong forecasting performance is also borne out in Figure 1 , which plots the actual and forecasted trade balances. As we can see the actual and forecasted trade balances remain quite close over most of the 5-quarter forecast horizon.
IV. POLICY IMPLICATIONS
The estimated model raises a number of policy issues. First, the impact of a given flow of total credit to the private sector on the trade balance depends strongly on the composition of that credit. The flow of credit to enterprises has a markedly smaller negative impact on the trade balance than that of credit to households. Thus, to the extent that credit flows are led by credit to households, the adverse impact on the external deficit will be larger. This result implies that (if it can be devised) a policy measure targeted primarily at restraining credit to households would be more effective in achieving a desired correction in the external deficit.
The estimated model also indicates that the policy variable with the most immediate impact on the trade balance is fiscal expenditure, followed by credit flows and then fiscal revenue. This suggests that when an immediate correction to the trade balance is needed, the preferred policy option should be fiscal expenditure restraint.
Regarding the relative power of fiscal or credit policy to reduce the trade balance, empirical projections were made using the model, where plausible quarterly paths of the regressors were generated for 2006, and the impact on the trade balance assessed. Given the already heavy burden of taxation, the assessment of fiscal policy focused on a fiscal tightening generated solely through expenditure restraint, while, for credit tightening, the impact of changes in the overall flow of credit to the private sector was considered, keeping the breakdown between credit to households and enterprises the same as observed in 2005. These experiments indicate that a fiscal tightening through a 1 percent of GDP reduction in expenditure over a one-year horizon generates a 0.45 percent of GDP reduction in the trade deficit, whereas a reduction in the flow of credit of 1 percent of GDP over the same horizon generates a 0.44 percent of GDP reduction in the trade deficit. Thus, fiscal expenditure and credit tightening appear to be roughly equally effective in achieving reductions in the trade deficit over a one-year horizon.
However, the currency board and open capital account in Bosnia and Herzegovina imply that it is very difficult to target a particular credit growth rate. Generally, to restrain credit one could either tighten the required reserves regime or tighten prudential regulations. But with the domestic banking system dominated by subsidiaries of foreign banks with access to ample liquidity from their parents, these instruments are typically ineffective. This leaves fiscal policy as the only instrument that can be precisely calibrated to affect the trade balance.
Thus, in practice most of the efforts to restrain demand over the near term should focus on fiscal policy. Over the long term, however, deep structural reforms would be needed to bring the trade deficit down to sustainable levels.
